By mining multiple curated databases and using automated text mining of PubMed literature, followed by manual review to remove errors, 667 genes associated with RA, 448 with SLE, 49 with ITP and 73 with GBS were collected. While all data sources provided valuable and unique gene associations, text mining using natural language processing (NLP) algorithms provide the most by far but required additional curation to remove incorrect associations. Sixty-four direct interactions between six vaccine ingredients and forty-six genes were also collected. Though only six genes were associated with all four ADs, thirty-seven genes were associated with three ADs. Pathway analysis found thirty-three pathways in common between the four ADs. Classification of genes into twelve immune system related categories identified more "Chemokine plus Receptors" genes were associated with RA than SLE. RA also had more genes associated with the "Th17 T-cell" subtype than other ADs. Gene networks were created, visualized and analyzed by cluster analysis of interconnected modules. Analysis showed several clusters uniquely associated with RA including one with ten C-X-C motif chemokines, which are powerful neutrophil chemotactic factors. Other clusters contained genes common to other ADs. Figure 1 shows a subnetwork of ten genes associated with GBS, Influenza A infection and genes activated in response to influenza vaccination [2] . The nodes highlighted in green and shaded in the data panel represent genes associated with GBS only and not the other three ADs. Red triangles are vaccine ingredients that interact with genes in the network. Additional pathway analysis suggests a key role for the MAPK signaling pathway in GBS. Systems and methods to collect, organize and integrate large data sets are essential to enable researchers and public health agencies to utilize published data and develop hypotheses related to vaccine safety and efficacy. 
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